CHAPTER XXVII
IRON

Reference to the iron-carbon diagram(Fig. 59, p. 356) shows
that the range including pig and cast iron extends from 1.7 to 4
or 5 per cent C. The cementite which separates along the line
GE is so readily decomposed on cooling that three classes of iron
are recognized, depending on the cooling rate and on the presence
of constituents other than carbon. These classes are known
from their general appearance as white iron, gray iron and mottled
iron, the last a combination of the other two.

White iron results from the rapid cooling (quenching or chill
casting) of the metal, and has the white fracture and the hard,
brittle characteristics of cementite. Its formation is favored by
the presence of manganese and sulfur and the absence of silicon.
White iron is too hard and brittle for common use, and is seldom
found in small castings. It is often produced intentionally,
however, as a hard facing on a softer core as, for example, in the
casting of car wheels or the surfacing of rolls. In cases of this
sort the white iron is associated with mottled and gray iron and
the microscope is of great value in determing the thickness of the
chilled (white iron) layer. The characteristics of chilled castings
are illustrated in the following figures. Figure 114 shows the
casting in natural size, and illustrates clearly the transition from
the white iron of the chilled surface a, through the mottled iron
section j3 and into the final gray form 7. The three zones are
shown in detail in Figs. 115, 116, 117, Figure 115 is a section
from the white border, magnified 350 diameters. The white
areas are cementite, and the dark masses, pearlite. Figure 116
shows the transition zone of mottled iron, in which, in addition to
the cementite and pearlite, small patches of graphite occur.
Figure 117 corresponds to the gray part of the casting, and shows
large masses of graphite with the pearlite and almost no cementite.

An average analysis over the whole cross-section (a = white
edge, j3 = transition zone and 7 = gray iron core) would be of no
value in this case. It is sometimes useful to know the composi-
tion of the individual layers a, j6 and 7, and to get this, samples
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